visual appearance, physical state, mass, and Infrared spectra. Of the fluids tested, the Fomblln and the three Krytoxes were the least affected by the oxygen plasma. The only effect noted was a change 1n mass, which was most likely due to an oxygen-catalyzed depolymerlzatlon of the fluid molecule.
INTRODUCTION
The Advanced Radiator Program at NASA Lewis 1s currently Investigating the Liquid Droplet Radiator (LDR) for potential use by spacecraft power systems. This concept uses a radiator fluid (1n the form of small drops ejected from an orifice plate) directly exposed to space as Its heat transfer medium. The LOR has several potential advantages, among these are a large radiator surface area per unit mass, Invulnerability to puncture by small particles, and ease of stowage and deployment.
In order for such a system to be feasible, several problems must be resolved. These Include droplet loss, spacecraft contamination, and fluid degradation 1n the space environment.
Any fluid proposed for use 1n the LDR must meet several requirements.
Among these are: (1) high em1ss1v1ty, for optimum radiator cooling, (2) low solar absorptivity, (3) a surface tension high enough to Induce rapid droplet formation but low enough to Inhibit wetting of the orifice and collector surfaces, (4) low viscosity, to minimize pump power requirements, and (5) low vapor pressure, to minimize fluid losses and possible spacecraft contamination through evaporation.
In addition to the above requirements, any proposed fluid must also survive the space environment to which 1t will be exposed. At low-earth-orbit (LEO) altitudes (generally 180 to 650 km), the principal chemical specie 1s 2 neutral atomic oxygen, which 1s highly reactive. At proposed space station orbttal altitudes, atomic oxygen Impacts spacecraft surfaces with an energy of about 4.25 eV. Since the radiator fluid 1n the LDR system would be directly exposed to the LEO environment, 1t must be able to successfully withstand this atomic oxygen exposure. This paper 1s concerned with the effect of the lowearth-orbit atomic oxygen environment on several candidate radiator fluids.
Seven fluids were chosen for this study. They were selected on the basis of availability, fluid family (e.g., sH1cone-based oil, and perfluorlnated, carbon-based oil), viscosity, and vapor pressure. The fluids selected were not featureless, uv-v1s1ble spectra were obtained as well. In addition to the spectroscoplc measurements, changes 1n mass, physical state, and visual appearance were noted.
RESULTS AND DISCUSSION
For the purpose of discussion, the fluids will be divided Into three categories, based on their chemical composition. The DC 705 will be discussed Individually, the PMPS and PDMS will be discussed together, and the FombUn Z25 and three Krytox fluids will also be discussed as a group.
Dow Corning 705
Of the seven fluids tested, the asher plasma environment had Us greatest effect on the DC 705. The broad, relatively weak peak centered at about 1700 cm" suggests the presence of carbonyl groups. This would be consistent with the presence of esters, ketones, or carboxyllc adds. In addition, the sweet odor noted above also Indicates the possible presence of ester groups. Regardless of the exact structure, 1t 1s clear that the DC 705 undergoes significant degradation, Including significant oxidation, when exposed to the plasma environment.
PMPS and POMS
The plasma environment also had significant effects on PMPS and PDMS. The Liquid Droplet Radiator 1s one of several radiator systems currently under Investigation by NASA Lewis Research Center. It Involves the direct exposure of the radiator working fluid to the space environment. An area of concern 1s the potential harmful effects of the low-earth-orbit atomic oxygen environment on the radiator working fluid. To address this Issue, seven candidate fluids were exposed to an oxygen plasma environment 1n a laboratory plasma asher. The fluids studied Included Dow Corning 705 Diffusion Pump Fluid, polymethylphenylslloxane and polydlmethylsHoxane, both of which are experimental fluids made by Dow Corning, FombUn Z25, made by Montedison, and three fluids from the Krytox family of fluids, Krytox 143AB, 1502, and 16256, which are made by DuPont. The fluids were characterized by noting changes In visual appearance, physical state, mass, and Infrared spectra. Of the fluids tested, the FombUn and the three Krytoxes were the least affected by the oxygen plasma. The only effect noted was a change 1n mass, which was most likely due to an oxygen-catalyzed depolymerlzatlon of the fluid molecule. 
